SUV420H2 suppresses breast cancer cell invasion through down regulation of the SH2 domain-containing focal adhesion protein tensin-3.
The genome-wide loss of histone H4 lysine 20 tri-methylation (H4K20me3) is observed in multiple types of cancer, including breast tumors. Since H4K20me3 is preferentially targeted to repetitive elements in the pericentromeric and telomeric heterochromatin and plays a role in chromatin integrity, the pathological effects of disrupted H4K20me3 in tumors have been attributed to genomic instability. However, in this report, we show that loss of H4K20me3 modulates gene expression profiles, leading to increased cell invasion. Reduced H4K20me3 levels in tumor cells are often accompanied by a decrease in the expression of the H4K20-specific methyltransferase, SUV420H2. Exogenous delivery of SUV420H2 into MDA-MB-231 human breast cancer cells induced selective and specific changes in the expression of cancer-related genes. One of the most downregulated genes in response to SUV420H2 expression was the Src substrate, tensin-3, a focal adhesion protein that contributes to cancer cell migration. Depletion of tensin-3 suppressed breast cancer cell invasiveness. Furthermore, silencing of tensin-3 was associated with enrichment of H4K20me3 immediately upstream of the tensin-3 transcription start site, suggesting that the loss of H4K20me3 in tumor cells induced the expression of cancer-promoting genes. These findings connect the loss of H4K20me3 with tumor progression, through the transcriptional activation of cancer-promoting genes.